The large-scale and resourceful utilization of solid waste is one of the important ways of sustainable development. The big data brings hope for further development in all walks of life, because huge amounts of data insist on the principle of "turning waste into treasure". The steel big data has been taken as the research object in this paper. Firstly, a big data collection and storage system has been set up based on the Hadoop platform. Secondly, the steel slag prediction model based on the convolution neural network (CNN) is established. The material data of steelmaking, the operation data of steelmaking process, and the data of steel slag composition are put into the model from the Hadoop platform, and the prediction of the slag composition is further realized. Then, the alternatives for resource recovery are obtained according to the predicted composition of the steel slag. And considering the three aspects of economic feasibility, resource suitability, and environmental acceptance, the comprehensive evaluation system based on AHP is established to realize the recommendation of the optimal resource approach. Finally, taking a steel plant in Hebei as an example, the alternatives according to the prediction of the composition of steel slag are blast furnace iron-making, recycling waste steel, and cement admixture. The comprehensive evaluation values of the three resources are 0.48, 0.57, and 0.76, respectively, and the optimized resource of the steel slag produced by the steel plant is used as the cement admixture.
Introduction
In steel companies, steel slag accounts for 8% to 15% of crude steel production as a by-product, and more than 80 million tons of steel slag is discharged in China every year. With the rapid development of the domestic metallurgical industry, the production of steel slag has increased year by year. At the same time, due to the inability to timely dispose steel slag, it not only occupies a large amount of land but also pollutes the environment and even affects the health of the human body [1, 2] . Currently, most of the studies of steel slag are limited to use as the raw material of calcining cement clinker, road-building material, concrete admixture, soil amendment, and a kind of adsorbent in wastewater treatment. By making researches on the utilization of steel slag treatment technology that is used to improve the efficiency of resource utilization, it aims to further realize the construction of green industry chain and the development of the circular economy. The foreign steel companies increased the recycling efficiency of steel slag products within the company to more than 98%, which basically reached zero emission targets. Because of its own activity, stability, and other reasons, the utilization efficiency of domestic steel slag is only about 22%, resulting in a serious waste of resources. Among them, 50% of steel slag has been used for the road project directly, with the remaining part for sintering and iron-making recycling in the plant. The resource application technology of steel slag is usually based on the research and development of steel slag composition and structure. Therefore, the raw materials and procedures of the steelmaking are studied, and the resource method of steel slag is established by constructing the prediction model of steel slag composition, so as to achieve the purpose of the application of steel slag.
In the process of steelmaking, both the upstream and downstream production lines are longer. A large number of data are obtained by installing various kinds of sensors and testing equipment, and the data are fed to the staff of the console to make corresponding instructions and operations. In this paper, a large data platform is built to collect and store real-time dynamic steelmaking production data, and the Hadoop distributed file system (HDFS) is used to realize the virtual resource storage of large data in the steelmaking process. The CNN convolution neural network algorithm [3] is used to predict the composition of steel slag; the prediction is made to provide a basic basis for the application of the steel slag resource application recommendation system. Based on this, a resource utilization system of steel slag based on the background of big data is established, which will eventually provide new ideas for steel slag treatment and application in steel companies.
Big Data Acquisition and Storage System for Steelmaking Based on Hadoop Platform

Hadoop Software Framework.
Hadoop is a combination of MapReduce parallel computing framework and NDFS distributed file system used to support the Nutch algorithm program, and then the independent and complete software is developed [4] . That is to say, it is an open source + distributed storage + distributed computing platform. The principle is to extend a single server into a cluster class machine. Each node provides local computing and storage without relying on hardware to achieve high availability. As a core component, MapReduce is used to implement task decomposition and scheduling, and HDFS is used to store massive amounts of data. With real-time storage of flow data obtained in the steelmaking process, and further effective calculation that was made, it aims to make full use of the application value of Hadoop software.
Research on Distributed Optimization of HDFS Based on
Big Data. In the traditional Hadoop framework, the NameNode node is single and there is a bottleneck in single point performance. In order to deal with issues of efficient storage and real-time processing of big data, the HDFS optimization design for distributed NameNode nodes is proposed, and the HDFS cluster coordination nodes are constructed to achieve high availability of the NameNode node system [5] , as shown in Figure 1 .
As the control point of the NameNode node, the TopNameNode node is used to maintain the security of the system and the information data. By monitoring the nodes and handling the faults in time, the state information is forwarded and transmitted in real time to provide the metadata service for the HDFS. In the optimization design of HDFS, the process is the 5 key point of the design for the security mode of the NameNode when HDFS starts-the detection of TopNameNode failures-the recreation of the heartbeat package and the replica-the data interaction consistency-the signing of the lease. The advantages of the HDFS system based on distributed NameNode nodes are (1) The fast handoff of NameNode/Secondary NameNode is realized, and the real-time invocation of HDFS is improved (2) The service performance of the distributed NameNode is improved, and the clustering service client is adopted 2 Complexity platform, which has the characteristics of the dynamically deployed Hadoop slave nodes and the fast building of Hadoop distributed storage.
The new big data storage platform has good compatibility and long life cycle. The data of iron and steel process are stored on the platform in real time to realize data analysis and processing. Data storage includes quantitative data such as steelmaking raw materials, excipients, gas quantity, and operation process. The prediction of slag composition can be achieved during transmission with the prediction system.
Construction of Index System Based on Steelmaking Production
In the steel enterprise, the monitoring and acquisition system on the production line is constructed for a large amount of real-time flow data. The data is collected by sensors or detection instruments, and data is stored in the Hadoop data storage platform to realize data analysis and cooperative scheduling in the system. The data index of the steelmaking process takes the input, operation, and output of the converter or electric furnace as the theoretical process. However, the actual steelmaking process is more complicated, so it is studied in detail from the following aspects.
3.1. Steelmaking Raw Materials. As the input of the important energy sources, the quantity and proportion of steelmaking raw materials can finally affect the quality of the final product [6] . Basic steelmaking materials can be divided into metal materials and nonmetal materials according to the material composition. Among them, the metal raw materials are mainly molten iron and scrap steel, and the molten iron is a blast furnace product of ironworks; the composition and temperature of the molten metal are related to steel grades.
As an important refrigerant, the specific gravity of scrap steel is maintained at about 35-40%. At the same time, the type and composition of the alloy material can be used to determine deoxidization and balance the composition of the furnace according to the type of steelmaking.
Nonmetallic materials include slagging materials, oxidizing agents, carburizing agents, and coolants. The basic slagging materials are mainly limestone, dolomite, magnesium balls, and so on. In oxygenants, oxygen can rapidly increase the pool temperature and shorten the oxidation time as an important source of oxygen in the furnace. Iron ore and iron oxide are used as solid oxygenants to oxidize. The carburizing agent is used to control the carbon content of the molten steel. The coolant is mainly used to balance the heat in the furnace.
3.2. Operating System. During the process of steelmaking, a reasonable operation process can ensure the continuous stability of production, and it is also related to the quality control of steel products. The development of metallurgical industry has put forward five operating systems for the operation of the steel plant, which includes the loading system, the oxygen supply system, the slagging system, the temperature system, and the deoxidization alloying system [7] . Therefore, the quantifiable operating process is generally controlled for the amount of raw material charged, oxygen flow rate, argon and nitrogen flow rate, injection time, alloy amount, and so on. The steelmaking operation system controls the whole steelmaking process, so its quantifiable index coincides and crossover with the composition and content of the raw materials. In the process of constructing the steelmaking process index system, we follow the basic principles of comprehensiveness, scientificity, and typicality and determine the index system in combination with the above actual quantitative conditions, as shown in Figure 2 .
The data corresponding to each index of the system are collected and stored on the Hadoop platform as the original sample set for the input of the prediction system. As a by-product of steelmaking, the composition of different steel slag determined by electron microscopy is the output sample of the prediction system. The depth learning framework of CNN convolution neural network is used to study the sample input and output of large data in historical steelmaking, and then the prediction of the composition of 3 Complexity different steel slag is realized, which contributes to the utilization of steel slag resources in the later period.
Prediction Model of Steel Slag Composition Based on Convolution Neural Network
The convolution neural network, called CNN, is an important algorithm in the field of deep learning, which is improved by the BP neural network, including 5 parts of the input layer, convolution layer, activation function, pool layer, and full connection layer. The bias and connection weights among different neurons are constantly adjusted by using the combination of positive propagation of information and error reverse propagation [8] . It has the characteristics of local perception, weight sharing, and so on. In addition, its unique convolution layer, pool layer, and full connection layer make it capable with fast learning ability.
And it can handle complex and large numbers of data quickly and efficiently. In this paper, it narrates material information, steelmaking process operation, and the data of final steel slag composition during the steelmaking process to explore the nonlinear relationship between the steel slag composition and the final steel slag composition, so as to guide the prediction of steel slag composition.
The Principle of Convolution Neural Network
4.1.1. Local Perception. Unlike the basic structure of the BP neural network, the convolution neural network changes the connection between the two adjacent layers by using the features of the local sensing area and uses the local connection method. The structure of the convolution neural network is illustrated in Figure 3 .
As you can see in Figure 1 , the nodes of the current layer are connected to the part of the previous layer, each of which is connected, thus it can reduce the number of weights and speed up the construction and training speed of the model quickly.
Weight Sharing.
Weight sharing is the function of the filter on a layer of neuron nodes. And the small filter is equivalent to a local sensing area. And the weight sharing uses this filter on this layer of neuron nodes to reduce the number of parameters. In the CNN neural network, there are usually many filters in the neural network, as shown in Figure 4 .
It can be seen that in Figure 4 , the local connection and weight sharing are used between the two adjacent layers. The size of the local perception area is 3. And the step length of each movement is 1. The same color connection indicates the same weight value. It can greatly reduce the number of weight connection parameters of the neural network.
Convolution Layer.
The convolution layer corresponds to the convolution process in the neural network. The input of the convolution layer may be the data of the input layer or the data after the pool layer. By using the convolution filter in all the characteristic spaces of the input data, and the data of the corresponding location in each perceptual area are multiplied by the weights in the convolution filter, and then the addition is used as the input of the next layer of neurons. The formula of the convolution layer can be seen as
where y i represents the result of convolution and W i represents the weight value of the convolution filter. The filter acts on all the nodes of the whole layer and performs convolution operations and outputs it to the next level. The convolution process is shown in Figure 5 .
In the convolution process which is shown above, the node in the current layer reduces the weight parameter and the number of biases after the function of the convolution kernel, and the step length is 1 and the local perception size is 2, and after the sum of the weighted sum, the activation function is used in the above result, and the fruit output to the next layer and one convolution process is over.
Pooling Layer.
The pool layer is a sampling process for the results of the last convolution process. There are many processing methods. The results of the upper layer can be processed by the methods of maximum pool, mean pool, and summation. The maximum pool sampling is a nonlinear sampling method. It can reduce the dimension of the convolution results through the maximum pool sampling, thus reducing the number of parameters and reducing the complexity of the model. The sampling process of the pool layer is represented by Figure 6 .
In the process of sampling from the convolution results that are shown in the figure above, this sampling process can be used to select the maximum value or the mean of the given region. Here is the method of taking the average value of the sampling area, because there is no overlap in the pool process, and the final result is obtained after the convolution is removed. The convolution neural network usually adds a full connection layer after a number of convolution and pooling processes. The function of the full connection layer is to ensure that the features of the previous local connection will not loss. The results after convolution and pooling are combined to output the results. The calculation formula of the fully connected layer is as follows:
where f x represents an activation function, and there are 4 main types of activation functions: sigmoid function, relu function, prelu function, and tanh function. In this paper, the tanh function is used, and the formula is as follows:
The function image is shown in Figure 7 .
Structural Design of Steel Slag Composition Prediction
Model Based on Convolution Neural Network. In order to predict the composition of steel slag, the Hadoop platform should be established first to extract the related variables such as raw material information and steelmaking process parameters in the process of steelmaking. The original data is preprocessed and the processed data are used as the input layer of convolution neural network. When the data in the network passes through the input layer, it is transferred to the first layer of coiling layer. When the convolution operation occurs, the size of the convolution window, the size of the convolution core, and the sliding step need to be specified. The convolution filter is combined with the weighted data in the local sensing area to be sent to the activation function. After the processing of the activated function, the data is then exported to the pool layer. The sampling process is mainly done in the pooling layer, and dimension reduction is performed to reduce the complexity of the model. Then the data of the pooled layer is output to the convolution layer of the next layer to perform the same operation. Then, the result after the accumulation layer and the pool layer is exported to the full connection layer. The fully connected layer combines the features obtained before and fully connects with the output layer. After weighting and activating the function, the result is transmitted to the output layer, and the prediction results are obtained. According to the data collected in this paper, the design of the CNN network structure is shown in Figure 8 . As shown in Figure 4 , the CNN network has 1 input layer, 6 volume layers, 6 pools, and a full connection layer and 1 output layer. The volume of convolution kernel in 1~6 convolution layer of CNN network is 2 * 2, and the number of convolution kernel is 20. The 6 pools use the maximum sampling, and the kernel size is 2 * 2. The activation function 
Training of Prediction Model about Steel Slag
Composition Based on Convolution Neural Network. The parameter adjustment of the CNN network model is to calculate the gradient in each layer according to the gradient descent algorithm. In this process, the weights and biases are constantly updated, until the gradient changes arrive at the specified threshold or do not change, and the learning process [9] is stopped. The training algorithm includes the forward propagation of information and the backward propagation of errors. In the forward propagation phase of information, the data of the input layer is passed to the middle layer first. After connecting with the middle volume layer, the pool layer, and the full connection layer, the prediction value is finally obtained. Then the output value and the target value are compared. If the comparison value exceeds the threshold, it enters the reverse propagation stage of error. According to the error of the output layer, the error of the upper layer is obtained by the gradient descent, and then the weight value is adjusted to the first coiling layer, and the weight value and the bias value are constantly updated. The specific process is shown in Figure 9 .
Raw material information and steelmaking process data are taken as input items, steel slag composition data are taken as output items, and steel slag composition prediction model is trained. Steel slag is a by-product of the steelmaking process, its composition change has a certain time series, and the change of steel slag composition is closely related to the historical data during the whole process of steelmaking. The input and output list of CNN neural network are shown in Table 1 .
Establish the correspondences of multiple input and output as shown in Table 1 , the index data of the extracted steelmaking materials and steelmaking process are taken as input vectors X = x 1 , x 2 , … , x T and the composition of the steel slag are taken as output vectors Y = y 1 , y 2 , … , y m . With CNN network training data, 80% of the sample data 6 Complexity is randomly selected for training and 20% as the test set. This process is implemented with the aid of the programming of MATLAB software. The effect of iteration is shown in Figures 10 and 11 . According to the result of iteration, the result of model training is the best, and the error of the test set is also up to the test requirement. It is important to save the network and use it to predict the composition of steel slag in actual production.
Establishment of Recommended System for Steel Slag Reclamation Based on AHP
The resourceful application of steel slag should be considered from the three aspects: economy, environment, and resources. We should choose the right way to maximize the treatment and utilization of steel slag. Therefore reasonable recommendation system for resource utilization of steel slag is constructed based on the composition of steel slag to recommend the way of resource utilization.
The Way of Steel Slag Resources.
The resource utilization way of steel slag is determined by the composition of steel slag, and the alkalinity of steel slag is an important factor that determines its treatment and application. The alkalinity is expressed in A, refers to the ratio of CaO to SiO 2 and P 2 O 5 , which can be expressed as
According to the degree of alkalinity, steel slag is usually divided into low alkalinity slag, medium alkalinity slag, and high alkalinity slag, whose ranges are 1.30~1.50, 1.80~2.50, and more than 2.50. The slag used in resource utilization is mainly intermediate slag and high alkalinity slag. In the process of exploring the application way of steel slag resource, after referring to some references and making actual enterprise investigation, the high rate treatment method is taken as the consideration to realize the resource application of steel slag [10] .
The approaches to the application of steel slag to internal circulation are Steel slag is used as sinter flux. Based on the main chemical components of steel slag includes CaO, FeO, Al 2 O 3 , SiO 2 , and MgO. When the content of CaO exceeds 50%, it can replace part of lime as a flux for sinter. It can not only reduce the production cost but also improve the quality of sinter.
(1) Steel slag is used as a melting agent for blast furnace iron-making. When the slag meets the iron content between 10% and 30% and the CaO content between 40% and 60%, it can be used as an iron-making solvent. This not only saves the cost but also improves the utilization coefficient (2) Steel slag is used as a type of raw material for steelmaking and iron-making. When the steel slag meets the mass fraction of iron at about 25%, including 10% metal iron, it can be directly used for steelmaking and iron-making materials after manual selection and magnetic separation, and the internal direct circulation of steel slag can be realized
The application way of reprocessing of steel slag is (1) Steel slag is finely grinded and used as a cement admixture [4] . Reasonable slag basicity and free calcium oxide f-CaO as well as C 2 S and C 3 S and so on. Cement clinker is formed by mixing with water slag in a certain proportion. When the specific surface area of steel slag is 400 m 2 /kg, the alkalinity is higher than 1.8, the metal iron content is less than 1%, and the content of f-CaO is lower than 5%, it can be used for cement admixture. The application rate of the method is the highest, and the resource utilization of steel slag has been realized Steel slag has frost resistance and can be applied to a cold climate. When slag satisfies the content of f-CaO and f-MgO below 4%, it can be used as base material for the road surface. This approach has strong water absorbency and strength in resource utilization (3) Steel slag is used as agricultural fertilizer. When high phosphorus pig iron is used as raw material for steelmaking, steel slag can be used to make phosphate fertilizer. Its components are P 2 O 5 : 15%~20%, CaO: 40%~50%, SiO 2 : 6%~9%, MgO: 3%~5%, and MnO: 2%~4%. This method can be used to increase crop drought resistance and disease and pest resistance capacity while increasing production Based on the approaches about the application of steel slag that are mentioned above, the accumulation and utilization of steel slag can be effectively improved. At the same time, the newly developed technology, such as slag flocculant, steel slag adsorbent, and nanocrystalline ceramic, can be combined with them. A comprehensive evaluation system for resource approaches to the application of steel slag is constructed to provide an intelligent recommendation for steel slag treatment and form an intelligent management system for steel slag resources.
Establishment and Evaluation of Evaluation System for
Approaches to Application of Steel Slag. In order to realize the utilization of steel slag resources, it is necessary to take three features of the utilization of steel slag resources into consideration: namely, economic feasibility, resource suitability, and environmental acceptance, so as to change the resource properties of steel slag in a real sense and make it become a favorable resource. The three features can be explained as follows:
Economic feasibility: it refers to the feasibility of steel slag as a resource. The cost-benefit analysis and cost-effectiveness analysis of steel slag resources are mainly made. And the necessity of resource utilization of steel slag is reflected through the estimation and comparison of costs and benefits. Resource suitability: it refers to the possible utilization of steel slag in the process of resource application, according to the actual production and local demand, and the utilization rate of reproduction and the conversion rate of products. The complex chemical composition of steel slag provides the possible utilization of its resources. Environmental acceptability: steel slag treated by systematization can change the present situation of environmental pollution. At present, there are still lots of steel slag for stacking steel slag, which occupy a large number of fertile fields, and also have strong thermal radiation, which greatly affects the surrounding environment.
The diversity of approaches for the application of steel slag resources determines that its evaluation is multiobjective, so its evaluation system should be a multiobjective evaluation system. Complex system engineering is a comprehensive, accurate, objective, and impartial evaluation of the resources approaches for the application of steel slag. It is necessary to establish advanced, optimized, simple, and practical data model and rely on scientific decision-making methods. The quantitative evaluation of the AHP method is not only conducive to making a comprehensive and objective evaluation of the comprehensive utilization rate of steel slag but also reflects the influence of various factors on the comprehensive utilization from different angles, and it is also convenient for guiding and standardizing the management of steel slag [11] .
According to the analytic hierarchy process (AHP), the index system is selected and set up at different levels based on its attributes. The evaluation index system is divided into target level (G), criterion level (C), and index level (P). Based on this, a complete hierarchical analytic hierarchy structure model (economy-resources-environment) is established. The hierarchical structure of the model is shown in Figure 12 .
From the target level to the index level, the direct impact relationship between various factors is arranged in 3 different levels from top to bottom. Taking the way of resource optimization as the general goal, and taking the economic index, technical index, and environmental index as the evaluation 8 Complexity criterion, the index system of evaluating steel slag resource optimization is constructed, which is divided into 19 indexes. AHP decomposes the problem with different levels of structure in accordance with the general objectives, goals, criteria, and so on. It is a decision-making scheme based on what was mentioned above, and the basic steps of the AHP algorithm are as follows:
(1) Construction of a model of hierarchical structure As shown in Figure 13 , the G-C-P three-layer structure model is constructed, and P layer is the index layer. It is a specific plan for the safety assessment of the target. It is a total of 10 items. C is a standard layer and a total of 3 items. G is the goal layer, which represents the ultimate goal of evaluation.
(2) Establishment of judgment matrix Satty scoring system of 9 grades was shown in Table 2 . Experts are invited to compare the indexes of the same level with reference to Table 1 and draw the ratio to establish the judgment matrix, as shown in Formula (5):
Single-sort and consistency check
The characteristic vector W corresponds to the largest eigenvalue λ max of the matrix A is normalized, weight ranking and consistency checking.
(a) Normalization of the matrix A in the form of a column
(b) The matrix processed by step (a) is added by line:
a ij , i = 1, 2, Λ, n 7 
T is the approximate value for the maximum feature vector.
Solving the approximate value of the maximum eigenvalue
In the formula, AW i is the i element of the product vector of the matrix A and W. When λ max < n, A is a consistency matrix; when λ max > n, A is a noncongruent matrix. In order to ensure the accuracy of the computation, the consistency of the judgment matrix can be tested by the maximum eigenvalue, using consistency test index CI defined by satty for consistency checking of judgment matrix.
where n represents the order of the matrix A. The smaller the value of CI is, the better the consistency is.
CR = CI RI 11
The ratio of CI to RI is defined as the ratio of random consistency. Reference values for random consistency indexes was shown in Table 3 .
The judgment matrix meets the requirements of consistency. When CR = CI/RI < 0 1, the weight of the calculated weight has high credibility. Otherwise, the judgment matrix is adjusted reasonably and then the above treatment will be done until the consistency check is met.
(4) Total-sort and consistency check After all layers passed the consistency check, we still have to carry out the consistent test of the overall ranking in order to avoid the inconsistency of the final analysis results. The formula for calculating the total ranking weight of the i element in the P layer to the G level is
The ranking weight vectors of elements in the P layer to the G layer can be expressed as
The formula of the conformance test is
where CR represents the total consistency ratio of P layer to target G after randomization. When CR < 0 1, it meets the requirement of consistency, and the combined weight can be used as the basis for the final decision. In this index system, because of the mutual independence between the evaluation indexes, that is, the contribution of each index to the comprehensive level has no influence. Therefore, the calculation of the comprehensive evaluation can be processed by a linear weighted sum calculation model. When the model to optimize the resource utilization of steel slag, we can get the optimized resource way by calculating the total weight of different resource paths and according to the total weight results.
Case Analysis
Taking a steel plant in Hebei as an example, with the help of the Hadoop data collection and storage platform built in this paper, the steelmaking process of the steel plant is collected, and the data of steelmaking material and process operation data are screened out. The pretreatment data is used in the trained CNN network to predict the composition of steel slag and predict the knot. The prediction results are shown in Table 4 . The chemical composition of steel slag produced by a steel plant in Hebei is shown in Table 4 . The oxide content of Ca, Fe, and Si are the highest, which occupies 66.59% of the total composition, and the Fe oxide is mainly in the form of Fe 2 O 3 . Based on the classification of resources of steel slag, it can be seen that the resources of steel slag in the steel plant With the aid of the AHP-based recommendation system for steel slag resource utilization, the weight of each phase index is obtained based on the established evaluation system. After calculating the weight vector of each pair of paired comparison matrices and passing the consistency test, the results of the evaluation of different aspects of the target layer are synthesized by multiple indexes of the index layer. Based on the steps of the AHP algorithm, the total ranking results are shown in Table 5 .
In this index system, each evaluation index has mutual independence, that is, the contribution of each index to the comprehensive level has no influence on each other. Therefore, the calculation of the comprehensive evaluation can be handled by the linear weighted sum calculation model, and the comprehensive evaluation values of the three resource recycling ways of the blast furnace iron-making agent, recycled scrap steel, and cement admixture can be obtained.
According to Table 6 , it is known that in the process of exploring the application way of steel slag resource, the three factors of economy, resources, and environment in the evaluation system are considered. The steel slag resource of Hebei steel plant is the cement admixture, which is made into Portland cement with the ratio of water slag. The choice and application of this way will contribute to the development of steel mills and the national economy and the protection of the environment.
Conclusion
In the paper, a large data storage system of steelmaking history based on the Hadoop platform is constructed while the composition of steel slag, the prediction of steel slag composition is realized with the CNN prediction model, and then the basic information data is provided for the comprehensive evaluation system of the AHP slag resource utilization method. The best way to provide steel slag resource application for steel enterprises is to take three factors, namely, economic feasibility, resource suitability, and environmental acceptance into comprehensive consideration. After making an example analysis, the steel slag recycling application system based on the background of big data constructed in this paper has practical application, which provides an optimization approach for a steel plant in Hebei. Therefore, the system can provide a reference for the sustainable development of the steel enterprises and the recycling of resources. At the same time, the large data of the flow type of steelmaking process can be stored in the platform, so it can make full use of the information of production line and promote the enterprise to enter the information age quickly. It is not only the internal need to improve the environment and achieve sustainable development but also the fundamental of developing the circular economy and building a resource-saving enterprise.
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